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ACTIVE SITE OF INTERLEDKIN-8 : 
POLYPEPTIDE ANALOGS AND ANTIBODIES 

Description 

Technical F<»]fl 

The present invention relates to cytokines and 
their role in inflammatory reactions. More 
specifically, this invention relates to a polypeptide 
analog of IL-8 active site, antibodies to the active 
site, and methods suitable for inhibiting inflammation 
by neutralizing the receptor-interacting site of IL-8. 

Background ^ 

Immunocompetent cells and vascular endothelium 
interact in producing hemostasis as well as 
inflammatory and immune reactions. Mediators of these 
i—.ricate bidirectional interactions between 
1- kocytes and vascular cells are the cytokines, which 
are produced by and act on endothelial cells ( Immunol. 

10:370-375 (1989). Cytokines effect their 
influence on endothelial cells causing them to release 
cheraoattractants that induce chemotaxis and 
extravasation of polymorphonuclear cells and monocytes 
25 [Broudy et al. , J. Jmmunol -., 139:464-468 (1987); sieff 

«t al., filflsd., 72:1316-1323 (1988)]. This recruitment 
and activation of leukocytes severely disrupts the 
architecture of vessel w?'!s and underlying tissues, 
causing injury. 

30 Belonging to a growing family of monomer ic 

peptide cytokines induced by lipopolysaccharides 
(LPS) , tumor necrosis factor (TNF) or other cytokines 
IL-8 is a putative mediator of tiss-:e injury in septic 
shock, acute respiratory distress t . ..drome (ARDS) , and 
generally during inflammatory disease or conditions 
associated with increased TNF production. IL-8 has 
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recently been deleted in bronchoalveol.r lavage fluid 
of patients with early ARDS. 

Nomenclature for the new group of cytokines 
comprising IL-8 has not been established. i„ tac t IL-8 
appears to be identical to monocyte-derived neutrophil 
chemotactic factor (MDNCF) [Matsushima et al j L, 
Uti.. 167:1883-1893 („..„. neutrophil ^^f"* 
factor (NAF) fi.indl.y et al., ^ w ,„ ' 
2SA, 85:9199-9203 (1988) ;PCT No. WO &9/04836] and 
89/^9«" Chea ° taCtiC faCt ° r C*CT No. WO 

durina 1 ^ 90 °f *** —trophi! activation 

during i„f lMnB atory disease is a major therapeutic 

th6 . " ll,terVentl ° n at v «ious points of 

the inflammatory cascade is required to prevent injury 
to tissues, induction of IL-1 and TNF production 
occur, within 30 minutes foUowing exposure to, for 
example, LPS. Antibodies against the active 
receptor-interacting sit. of TNF are effective 
interveners in various animal models, f or example a 
pig model for septic shock. However, anti-TNF 
antibodies have to be administered very early i„ tne 
course of disease to be effective. 

direct l8 < nCeded ' tte «^e, a blocking antibody 
directed against a later-acting inflammatory protein 
This would permit intervention at the seconded 
response level, subsequent to production of TNF 
affording a larger window for diagnosis and 
Preparation for treatment, m addition, a tandem 
therapeutic approach, employing anti-iL- 8 antibodies 
in conjunction with anti-TNF antibodies, would 
increase the effectiveness wherein small amounts of 

• 8Caplng Mti -™r binding would be secondarily 
neutralized. 1 
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Brief Summary of th» T n Yfnt1fTn 

It has now been discovered that the active, 
receptor-interacting site of intact native human IL-8 
resides within an 18 amino acid residue segment at the 
carboxy terminus of the mature 72 amino acid residue 
protein. 

One aspect contemplated by this invention is a 
polypeptide analog of the IL8 receptor-interacting 
site, having an amino acid residue sequence 
corresponding to the formula: 

Cys-Leu-Asp-Pro-Lys-Glu-Asn-Trp-Val-Gln-Arg-Val- 
Val-Clu-Lys-Phe-Leu-Lys, designated p 50-67. 
This invention also contemplates a polypeptide 
having an amino acid residue sequence corresponding to 
15 the formula: 

(3-20) , designated p 3-20. 

Another aspect of this invention is an antibody 
that immunoreacts with (a) the IL-8 receptor- 
interacting site and (b) a polypeptide analog having 
an amino acid residue sequence corresponding to the 
formula for p 50-67. 

A preferred embodiment of this invention is a 
monoclonal antibody that immunoreacts with the 
receptor-interacting site of IL-8 and the above- 
described polypeptide analog designated p 50-67. 

A related aspect of this invention is an antibody 
that immunoreacts with (a) IL-8, and (b) a polypeptide 
having an amino acid residue sequence corresponding to 
the formula: 
30 (3-20), designated p 3-20. 

A preferred embodiment of this aspect is a 
monoclonal antibody that immunoreacts with IL-8 and 
the polypeptide p 3-20. 

A method for detecting the presence of IL-8 in 
body fluids is another aspect contemplated by the 
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present invention. This method comprises admixing an 
aliquot of body fluid with an antibody composition 
comprising an antibody molecule that immunoreacts with 
a carboxy terminal segment of IL-8 having an amino 
acid residue sequence corresponding to the formula: 

Cys-Leu-Asp-Pro-Lys-Glu-Asn-Trp-Val-Cln-Arg-Val- 
Val-Glu-Lys-Pha-Leu-Lys . 

Contact of the body fluid and the antibody 
composition is maintained for a time sufficient for an 
immunoreaction product to form. The IL-8-containing 
imounoreaction product formed is then detected. 

A related aspect contemplates a method for 
detecting the presence of IL-8 in body fluids 
comprising admixing an aliquot of body fluid with an 
antibody composition comprising antibody molecules 
that immunoreact with an amino terminal segment of 
IL-8 having an amino acid residue sequence 
corresponding to the formula: 
(3-20) . 

Contact of the body fluid and the antibody 
composition is maintained as before, and the IL-8- 
containing immunoreaction product formed is then 
detected. 

Further contemplated by the present invention is 
a diagnostic system in kit form. The system comprises 
a package containing, in an amount sufficient to 
perform at least one assay, an antibody composition 
containing an antibody molecule population that 
imnunoreacts with an antigenic determinant on an IL-8 
30 molecule. This antibody composition can be in a 

liquid solution or attached to a solid-phase matrix. 
The system also contains a label for indicating the 
presence of the antibody molecules in the 
immunoreaction product formed. 
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In a preferred embodiment, the antibody 
composition contains a monoclonal antibody. 

Al«o contemplated by this invention is a 
therapeutic composition that is suitable for 
preventing inflammation. Such a composition comprises 
an antibody that immunoreaets with (a) the receptor- 
interacting site of IL8, and (b) a polypeptide analog 
having an amino acid residue sequence corresponding to 
the formula: 

Cys-Leu-Asp-Pro-Lys-Glu-ABn-Trp-Val-cin-Arg-Val- 
Val-Glu-Lys-Phe-Leu-Lys , 

or biological equivalents thereof in a 

pharaaceutically acceptable excipient* 

A related therapeutic composition contemplated by 
this invention comprises an antibody that imaunoreacts 
with (a) IL-8, and (b) a polypeptide having an amino 
acid residue sequence corresponding to the formula- 

(3-20), 

or biological equivalents thereof in a 
pharmaceutical^ acceptable excipient. 

Further contemplated is a method for preventing 
inflammation in a patient. This method comprises 
administering to the individual a composition 
containing an antibody that iamunoreacts with IL-8 and 
the above-described polypeptides designated p 50-67 or 
P 3-20, or biological equivalents thereof, in a 
pharaaceutically acceptable excipient. 

Certain advantages attach to this invention, 
namely, a) intervention at a secondary level in the 
inflammatory cascade is now possible, permitting 
additional time for diagnosis and preparatic- for 
treatment, and b) more complete and efrectiv 
intervention is possible by combining the previously 
known method utilizing anti-TNF antibodies and the 
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B olecules that escap the anti-TNF antibody binding. 

still further embodiments and advantage, of the 
invention will become apparent tQ ^ 

art upon reading the entire disclosure contained 

Herein. 
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Prlsf Pfigjgr i ptfnn of th* lyrfflffirai 

in the drawings, forming a portion of this 
disclosure: 

sv„th F !r re 1 UlUStrat * a «» of IL-8 or of 

r^u! POlyPQPtldeS ^ P ° ndin * *° ^e amino acid 
^iva!i qUen " 5 °" 67 ^ 5? - 72 ° f 1L " 8 « neutrophil 
rati ^ T nM8Ured by CalCiUffl "Nation. tI F 
ratio, which equals the value of intracellular 
calcium, i. plotted on tte v . axis tiae 

seconds of pos t-iL-8 or peptide treatment plotted on 

a^so cal !d ^ SynthetlC ^^ide 50-67, 

also called Pep-x, induce calciun fflobilization 

neutrophil, whereas the synthetic polypeptide 57- 72 , 
also called Pep- 2 , doea „ ot . The calciu* ^ on 
induced by Pep-, treatacnt ef neutrophiis is J 

by anti-Pep-i polyclonal antibodies. 

Figure 2 illustrates the non-saturable binding 
curve of increasing concentrations of iodinated IL-8 
to neutrophils. Specific binding is calculated in the 
presence of ioo-fold molar excess unlabeled IL-8 and 
is subtracted fro* the total to calculate the specific 
binding depicted by the closed squares. Each point L 
the mean ± standard error of the mean (SEM) of three 
independent experiments. The binding of il- 8 is 
inhibited by antibodies directed against the IL-8 
related synthetic polypeptide 50-67, Pep-x (depicted 
by the closed triangles) . FAB fragments of the anti- 
Pep-l antibody are more effective than intact 
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antibodies at inhibiting the binding of il-8 to 
neutrophil, (depict d by the open squares, . 

Figure 3 is a bar graph that illustrates the 

5 I ,*T< °' C ° BpO8iti0ns ' »nti-iL- 8; anti-Pep- 

5 1 (anti-50-67), and anti-pep-3 (anti-3-20> 

i»»uno.pecif ic for polypeptide defined regions of 

IL-8, on the binding of iodinated IL-8 (125I-IL-8) to 

neutrophil. (PKHs, as described in Example 5A{2) . £ 

antibody, anti-n-29, served as a control in the 

^eri.ent: a. it failed to prevent the inhibition of 

WL-8 binding to PMNs compared to the inhibition 

seen with the L-8 specific antibodies. 

Detailed n«. r|gr1gt j ffn 
15 A - Definite fff Tr ^ n 

Am i no Acid ,;. All amino acid residues 
identified herein are in the natural L-configuration. 
In keeping with standard polypeptide nomenclature j, 
Slfll^fcau, 243:3557-59, U96 9, , abbreviations for 
20 amino acid residues are as shown in the following 
Table of Correspondence: 

TABLE OF CORRESPONDENCE 

SYWB0L AMINO AP T p 
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Y 


Tyr 


L- tyrosine 


6 


Gly 


L-glycine 


F 


Phe 


L-phenylalanine 


M 


Met 


L-methlonine 


A 


Ala 


L-alanine 


S 


Ser 


L-serine 


I 


He 


L-isoleucine 


L 


Leu 


L-leucine 


T 


Thr 


L-threonine 


V 


Val 


L-valine 
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P 
K 



Pro L-proline 

Lys L-lysine 

H His L-histidino 

Q Gln L-glutamine 

E ciu 
W 



R 
D 
N 
C 



L-glutamic acid 
L-tryptophan 
L-arginine 
L-aspartic acid 
*" n L-asparaginee 
Cys L-cysteine 



It should be noted that all amino acid residue 
sequences are represented herein by formulae whose 
Lft to right orientation is in the conventional 
direction of amino-tenainus to carboxy-terminus . 
Furthermore, it should be noted that a dash at the 
beginning or end of an amino acid residue sequence 
indicates a bond to a radical such as H and OH 
(hydrogen and hydroxyl) at the amino- and carboxy- 
termini, respectively, or a further sequence of one or 
more amino acid residues up to a total of about fifty 
residues in the polypeptide chain. 

Po l ypeptide and ZSEtide: Polypeptide and peptide 
are terms used interchangeably herein for a relatively 
low molecular weight, i.e., about 210 daltons to about 
10 W) amino acid residue sequence and designate a 
linear series of no more than about 50 amino acid 
residues connected one to the other by peptide bonds 
between the alpha-amino and carboxy groups of adjacent 
residues. 

2E2tfiin: Protein is a term used herein to 
designate a linear series of greater than 50 amino 
acid residues connected one to the other as in a 
polypeptide. 
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Bharma . ceut;1ca ll Y IH7ffftiy1-nMq refers to molecular 
entities and compositions that do not produce an 
allergic or similar untoward reaction, such as gastric 
upset, dizziness and the like, when administered to a 
human. 
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B. EfllYPe- tide Annlpg 

Contemplated by this invention is an IL-8- 
related polypeptide that miaics certain functions of 
the active, receptor-interacting site of the native 
IL-8 molecule, having an amino acid residue sequence 
corresponding to the formula: 

Cys-Leu-As P -Pro-Lys-Glu-Asn-Trp-Val-Gln-Arg-Val- 
Val-Glu-Lys-Phe-Leu-Lys . 

The polypeptide mimics the functions of IL-8 by 
promoting calcium mobilization in polymorphonuclear 
neutrophils, inducing elastase release, and when 
injected into rabbits, promoting chemotaxis of 
neutrophils at a concentration of io* n M. The 
polypeptide, unlike IL-8, does not promote F-actin 
Pf'ymerization, which results under IL-8-receptor 
occupancy. 

The polypeptide of this invention contains about 
18 amino acid residues. Additional polypeptides, 
shorter in length than 18 amino acid residues are 
contemplated in order to more accurately define the 
precise active site, it is now known, for example, 
that a polypeptide analog containing amino acid 
residues 57 to 72 of the native IL-8 is inactive 
Thus, a portion of the active site has to reside in or 
be conformational^ directed by amino acid residues 

aund in the first seven residues of the active site 
as presently defined. 

A polypeptide sequence of this invention can 
differ from the natural sequence by the sequence being 
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■edified by fn.in.l-HH, acylation. acatylatio. 
=r tbioglycollc aci d nidation. by terIi M l- * "• 

i- PoinmnHd. sv^^fn^ 

A p<.lyp.pti d . of th. pr.,.„t l nTsnt lon 
b. .ynth.. ilrM by any of tb. fchnique. ~ B 
to tboe. 1U1W ln .b. polypeptide^, ^Inf 
DHA tecbnigu... sy,,^ ^^ B ' 
tecbn igue., such .. . ..lid-ph... „.rri,l.l d -t£. 
synthesis, .re preferred for rMtoIls „ f «» 
"tlgenic specificity, freedom fro. und..lr.d .id. 
products, .... ., production and tb. li*.. * "* 

-p"r^ M M ;.r e ;T £ ■«« »— 

1969- . 1' =o-. San Francisco, 

mZv J" *»• « " 1 - "'«Pt"e syntb.,i..., j0 hn 

Hor.on.1 Proteins „ d p. pt i d .s., vol. 3 , p . « 
= Pr... ,„.„ yor*,. 1MJ for „ Ud ^ tM ' 

P iaes ' Vo1 - l > Academic Press (New York) i,« , 
cl-id solution synthesie. each o£ I. " 

'" C 3"* d h «" in * reference. Appropriate 
protective group. u ,.bl. i„ 5uch S y„tb..is are 

"Protective Group, in organic che-utry" piJT' 

rj„::r ~- »»• «■ •--s^z*. * 

addij" T" 1 ' tl "" e ° eth0dS T 1 " <** sequential 
edditlon o, on. or *or. a„i„„ . cld residu „ J" 

peptide chain. Normally tH+ho,. +k 

^ A1 J' either the ammo or carbnwi 

Citable, s.l.ctiv.ly renovabl. protecting group. \ 
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different, selectively movable protecting group is 
utilized for amino acids containing a reactive side 
group such as lysine. 

Using a solid phase synthesis a. exemplary, the 
protected or derivatized amino acid is attached to an 
inert solid support through its unprotected carboxyl 
or amino group. The protecting group of the amino or 
carboxyl group is then selectively removed and the 
next amino acid in the sequence having the 
complimentary (amino or carboxyl) group suitably 
protected is admixed and reacted under conditions 
suitable for forming the amide linkage with the 
residue already attached to the solid support. The 
protecting group of the amino or carboxyl group is 
then Removed from this newly added amino acid residue, 
and the next amino acid (suitably protected, is then 
added, and BO forth. Art er all the desired aaino 
acxd. have been linked in the proper sequence, any 
remaining terminal and side group protecting groups 
(and solid support, are removed sequentially or 
concurrently, to afford the final polypeptide. 
2 « Activity ftfTfffliYfr 

Chemically synthesized polypeptide analogs 
must possess the a-tive status of the native active 
receptor-interact , region of Ml To insure t!^ 
activity is presen. the following tests are performed. 

1) Ca mobilization in indo-l-AM-labeled 
neutrophils, 

2) Elastase release in neutrophils, usina 
a fluorescent method previously 
described [J, B jo 1t chem,, 260:11461 
(1985,], 

3, Measuring neutrophil shape change by 
the decrease in right angle light 
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scatter (done in parallel with Ca** 

determination) , 
4) Chemotactic capacity as measured by 

injection into rabbit skin and light 

microscopy of a biopsy 4 hours later. 
3- Polvp«p^d. ffff 

Also contemplated by this invention is a 
polypeptide having an amino acid residue sequence 
corresponding to the formula: 

(3-20)/ designated p 3-20. 
Polypeptide p 3-20 is useful to induce antibodies 
of this invention that immunoreact with il-B as 
described further herein. 



15 C. Antlb Q «H» a 

The term "antibody" refers to a receptor 
molecule produced by B cells that imaunoreacts with 
and binds to an antigen ligand to form an 
immunoreactant. It is a member of a family of 

20 glycosylated proteins called immunoglobulins, which 
can specifically combine with an antigen. 

The term -antibody- i n its various grammatical 
forms is also used herein to refer to immunologically 
active portions of immunoglobulin molecules i e 

25 molecules that contain an antibody combining slte'or 
paratope . 

Exemplary antibody molecules are intact 
immunoglobulin molecules, substantially intact 
immunoglobulin molecules and those portions of an 
30 immunoglobulin molecule that contain the paratope, 
including those portions known in the art as Fab ' 
Fab', F(ab') 2 and F(v) . 

Fab and F(ab') 2 portions of antibodies are 
prepared by the proteolytic reaction of papain and 
'5 pepsin, respectively, on substantially intact 
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antibodies by methods that are well kn wn. See for 
example, U.S. Patent No. 4,342,566 to Theof ilopolous 
and Dixon. Fab' antibody portion, are also well known 
and are produced from F(ab') 2 portions followed by 
5 reduction of the disulfide bonds linking the two heavy 
chain portions as with mercaptoethanol, and followed 
by alkylation of the resulting protein mercaptan with 
a reagent such as iodoacetamide . An antibody 
containing intact antibody molecules are preferred 
10 and are utilized as illustrated herein. 

The phrase "monoclonal antibody" (MoAb) 
designates an antibody produced by clones of a single 
cell called a hybridoma that secretes but one kind of 
antibody molecule. The hybridoma cell is formed by 
fusing an antibody-producing cell and a myeloma or 
other self-perpetuating cell line, such antibodi*, 
were first described by Kohler and Milstein, Haiu^ 
256:495-497 (1975), which description is incorporated 
by reference. 

"Polyclonal- antibodies (Pab) are antibodies 
produced by clones derived from different cells that 
secrete different antibodies that bind to a plurality 
of epitopes of the immunogenic molecule. 

1 - PvlYPePt.lrie T m mn nrTTn 

The term "immunogen", as used herein, 
describes an entity that induces antibody production 
in the host animal, in some instances, the antigen 
and imaunogen are the same entity, while in other 
instances, the two entities are different. 

The word -inoculum" in its various grammatical 
forms is used herein to describe a composition 
containing a polypeptide of this invention, preferably 
Pep-i or Pep-3 as shown in Table l, as an active 
ingredient used for the preparation of antibodies 
35 against il-8. When a polypeptide is used to induce 
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antibodies it x. to be understood that the polypeptide 
»ay be used al ne, linked to a carrier or J . ' 
multimer, but for ease of expression, these 
alternatives will not always be expressed hereinafter. 

For a polypeptide that contains fewer than about 
1" " 8idU6B < ^ i* Preferable to use T 

Z tr JT ^ " f ° r *»» ot inducing 

the production of antibodies. 9 

in tkTZT* 1 ** ^ " Carri6r t0 fOCD is )cnovn 

in the art a. a carrier-hapten conjugate, a 

polypeptide of the present invention i. capable of 

inducing antibodies that immunoreact with and 

neutralize il-s. Useful carriers are well known in 

the art, and are generally proteins themselves. 

Exemplary of such carriers are keyhole limpet 

TlZTt J™"' CdeStin ' alburns 
IT ! 8 " BrUffi albUttin (BSA > « ^an serum 

albumin (HSA) , red blood cells such as sheep 

erythrocytes (SRBC) , tetanus toxoid, cholera toxoid as 
well as poly amino acids such as poly (D - lysine: °£ 
glutamic acid), and the like. 

As is also well known in the art, it is often 
beneficial to bind a synthetic polypeptide to its 
carrxer by means of an intermediate, linking group. 
As noted above, glutaraldehyde is one such linking 
group. However, when cysteine is used, the 
intermediate linking group is preferably an m- 
aaleimidobenxoyl N-hydroxy succinimide (MB S) . 

Additionally, MBS may be first added to the 
carrier by an ester-amide interchange reaction as 
disclosed by Liu et al., Thereafter, the 

addition can be followed by addition of a blocked 
mercapto group such as thiolacetic acid (C^COSH) 

ZT T I MlCiBid0 - d0Ubl * *>nd. After cleavage of 
the acyl blocking group, a disulfide bond is formed 
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between th unblock d linking group mercaptan and the 
mercaptan of the added cysteine residue of the 
synthetic polypeptide. 

Other aeans of immunopotentiation include the use 
of liposomes and iaauno-stiaulating complex (ISCOM) 
.particl. The unique versatility of liposomes lies 
in their «ize adjustability, surface characteristics, 
lipid composition and ways in which they can 
accommodate antigens, in ISCOM particles, the cage- 
liJc. matrix is composed of Quil a, extracted from the 
bark of a South American tree. A strong immune 
response is evoked by antigenic proteins or peptides 
attached by hydrophobic interaction with the matrix 
surface. 

The choice of carrier is more dependent upon the 
ultimate use of the immunogen than upon the 
determinant portion of the immunogen, and is based 
upon criteria not particularly involved in the present 
invention. For example, if an inoculum is to be used 
in animals, a carrier that does not generate an 
untoward reaction in the particular animal should be 
selected . 

In a preferred embodiment of this invention, 
the inoculum comprises the before-described 
25 polypeptide coupled to KLH via MBS. 
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2 - Polyclonal Antlborf<», 

To induce IL-8-neutralizing antibodies, an 
immunogenic amount of an inoculum of this invention, 
preferably containing peptide Pep-i or Pep-3 as the' 
active immunogen, is administered, typically by 
subcutaneous or intramuscular injection, to a mammal 
such as a mouse, rabbit, goat, horse, human and the 
like, in a preferred embodiment of this invention, 
administration was accomplished by multi-site 
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subcutaneous injections into rabbits at days l, l4 and 

The administered (inoculated) mammal is ^ 
maintained for a time period sufficient for the 
polypeptide present as active ingredient in the 
inoculum to induce elicitation of neutralizing anti- 
cs t£ i bTh C8 ' " dMired ' "» «*"-*~ elicited 
can then be harvested, using well-fcnown techniques, 
and used in preparations for passive immunization 
(therapeutic administration of neutralizing 

antibodi.., against IL- 8 active site, or in diagnostic 

assays and systems to detect 1L-8 in body samplaT 
The anti-peptide antibody so produced is 

oligoclonal with respect to il- 8 , and thus has 

restricted epitope specificity relative to anti-iL-e 

polyclonal antisera. 

Preferably, a polyclonal antibody of this 

invention is in an immunopurif i„d form. 

Inmunopurified polyclonal antibody compositions are 

ant!™ by ^ Un ° reactin * (adsorbing, a polyclonal 
antisera onto a solid phase containing the polypeptide 
immunogen used to induce the polyclonal antiser! 
rinsing the non- or weakly-immunoreacting antibodies 

Z7 80Ud PhaS6 ' ^ - bs ^tly eluting 

and collecting the specifically immunoreacted 
antibodies to form immunopurif ied antibody 
^notification is a generally well Known method in 
the arts, and can be performed under a variety of 
conditions designed to produce a polyclonal antibody 
composition having a higher net affinity for the 
i^munopurifying solid phase immunogen than the 
affinity of the starting polyclonal antisera. 
Exemplary immunopurif ication is described in Example 



3. 



WO 92/04372 



PCT/US91/06619 



17 



*vni , . SUitdble antlbodies in »onoclo M i fora, 
typically h le antibodleSf cm ^ prepared usin ; 

hybridoaa technology described by N iaan et al L 

SSTT f 18 incor ™ h ~ in * 

Briefly, to fora the hybridoaa froa which the 
nonoclonal antibody coaposition i. produced a 
; r ""-P-P.tuati„ g cell line is 

ly-phocyte. obtained froa the spleen of a aaaaal 

fro» It Preferred «» "yeloaa cell line be 

froa the saae species as the lyaphocytes. Typically 
a-ou-. or the strain „, Glx - i 8 tte preferred^ 
aaaaal. suitable aouse ayeloaas for use in the 
present invention include the hypoxanthine- 

^ SP2/ °" Ag14 ^ a " 
^e^ T ^ CUltU " COllectio »' Kockville, MD, 
under the designations CM, 1580 and crl 1581 
20 respectively. ' 

S P enocytes are typically fused with ayeloaa 
cells using polyethylene glycol (PEG) 1500. Kused 
hybrid, are selected by their sensitivity to HAT 
Hybridoaas secreting the entile , 
>c < 9 0,8 an tibody aolacules of this 

« ™~t» .r. identified osi „, ^ 0,15 

r.dioim»uno.s M y (ItIA , described ln 4 

A monoclone .ntibody composition of the present 
invention can be produced by initi.tin, . monoclon.T 
hybridom. cuitur. comprise . nutrl .„ t 
confining . hybrid™. th,t secret., .ntibody 
~1.CU1.. of the .pproprl.t. poiypeptid. specificity 
The culture i. Ml „t alMd conditions 

the .ntibody »ol.cule. into the medium. The antlhodv 
• confining medium is then coUected. The "„t!bodT 
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Media useful for the preparation of these 
compositions are both veil known in the art and 
commercially available and include synthetic culture 
»«dia, inbred nice and the like. An exemplary 
synthetic medium is Dulbecco's minimal essential 
DediUn (DMEM ' ^becco et al., 8!396 (19 

Z P lTT d Wlth 4 ' 5 9,8/1 9lUCMe ' 20 - 9 luta»ine, 
f° % " tal «" «™». An exemplary inbred mouse 
"train is the Balb/c. 

The monoclonal antibody compositions produced by 
the above method can be used, for example, in 
diagnostic and therapeutic modalities wherein 
formation of an IL-8 -containing immunoreaction product 
is desired. 



The present invention contemplates any 
method that results in detecting, in a ^ fluid guch 
as blood plasma or serum, a receptor-interactive site 
of IL-8, and thus, il-8 or IL-8, using an antibody 
composition of this invention. 

The method for detecting IL-8 by this means 
comprises the formation of an immunoreaction product 
between a carboxy terminal segment of il-8 in the 
harvested vascular fluid and an anti-iL- 8 active site 
antibody molecule, as disclosed herein, and the 
subsequent detection of the immunoreaction product so 
formed. 

Alternatively, the method for detecting il-8 
comprises the formation of an immunoreaction product 
between an amino terminal segment of il-8, namely the 
P 3-20 defi„.d region, in the harvested vascular fluid 
and an anti-lL-s antibody molecule as disclosed 
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herein, and the subsequent detection of the 
immunoreaction product so formed. 

Those skilled in the art will understand that 
there are numerous well known clinical diagnostic 
chemistry procedures that can be utilized to form 
detectable imaunocomplexes . Thus, while exemplary 
assay method, are described herein, the invention i« 
not so limited. 

One method contemplated for detecting the 
presence of il-8 in a body fluid, comprises the steps 

(a) admixing an aliquot of body fluid with 
an antibody composition that immunoreacts with a 
carboxy terminal segment of il-8 having an amino 
acid residue --quence corresponding to the 
formula: 

Cys-Leu-Asp-Pro-Lys-Glu-Asn-Trp-Val- 
Gln-Arg-Val- Val-Glu-Lys-Phe-Leu-Lys . 

(b) maintaining the immunoreaction 
admixture under biological assay conditions for a 
time period sufficient to form an immunoreaction 
product; and 

(c) detecting the presence of said 

immunoreaction product, and thereby the presence 

Z!> of IL-8 . 

in a related il-8 detection method, the above 
steps are conducted except that the antibody 
composition admixed in step (a) contains antibody 
molecules that imaunoreact with an amino terminal 
se^nt of IL-8 having an amino acid residue sequence 
corresponding to the formula: 

(3-20) . 

To perform diagnostic assays, as described, 
^ diagnostic systems in kit form are contemplated. 
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A diagnostic systea of the present invention 
useful for lD ^ ta detect±on of ^ l^lJ^ltT 
taB i. conteaplated. The system coaprises a 
5 composition containing antibody aolecules that 

i^unoreact with an active, receptor-interacting site 
of IL-8. The antibody molecules are linked to !„ 7 
^indicating aeans, such as an en^L^ 

" The diagnostic systea coaprises a package 

containing antibody aolec U l es that iaaunoreact wit* 
epitope present in a carboxy terainal -ZeT of ^ 
Most preferred are antibodies capable of 
i*munoreacting with an epitope present in a sequence 
" of not acre than 18 aaino acid residues in'w " 
including the aaino acid residue segul^T * 
native il- 8 aolecule fro, residue 50 to residue 67. 
A diagnostic systea of the present invention in 
20 a t \ + includes , in an aaount sufficient to perfora 
" at least one assay, a composition containing 

polyclonal or aonoclonal anti-i L -8 active, receptor- 
interacting site antibody aolecules or fragments 
thereof, as a separately packaged reagent, together 
with a label that indicates the presence of Z 
xaaunoreaction product. Instructions for use of the 
packaged reagent are also typically included. 

* ****** diagnostic systea useful for in vit^n 
detection of the presence of i L - 8 COBpriBes f^*** 
coaposition containing antibody aolecules that 
30 iaaunoreact with an epitope present on the 

aainoterainal segment of il-8 defined by the 
polypeptide p 3-20. 

This related diagnostic systea in kit foro 
includes, in an amount sufficient to perfora at least 
>5 one assay, a coaposition containing polyclonal or 
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monoclonal anti-IL-8 antibody molecules or fragments 
thereof immunospecific for the polypeptide p 3-20 
tog. -.her with a label that indicate, the presence'of 
an immunoreaction product. Instructions for use of 
the packaged reagent of this embodiment are also 
typically included. 

-Instructions for use" typically include a 
tangible expression describing the reagent 
concentration or at least one assay method parameter 
«uch as the relative amounts of reagent and sample to 
be admixed, maintenance time periods for 
reagent/sample admixtures, temperature, buffer 
condition, and the like. Also included, i„ one form 
or another, may be charts, graphs and the like of 
predetermined concentration levels correlating 
specific physiological conditions to levels of il-8 

A diagnostic system of the present invention also 
includes a label or indicating means capable of 
signaling the formation of a specifically bound 
complex containing an antibody molecule of the present 
invention. 

Further preferred are kits wherein the antibody 
molecules are lirfced to an enzyme indicating means, 
such as horseradish peroxidase (HRPO) . 

As used herein, the terms "label" and "indicating 
means" in th* r various grammatical forms refer to 
single atoms and molecules that are either directly or 
indirectly involved in the production of a detectable 
signal to indicate the presence of a complex. Any 
label or indicating means can be linked to or 
incorporated in an antibody molecule that is part of 
an antibody or monoclonal antibody composition of the 
present invention, or used separately, and those atoms 

35 ILr^ 6 ™!" CM U86d al ° ne ° r ln con ^<*i°n with 
35 additional reagents, such labels are themselves well- 
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*nown in clinical diagnostic chemistry and constitute 
a Part f this invention only insofar as they are 
utilized with otherwise novel methods and/or system 

The linking of labels, i.e., labeling of, 
polypeptides and proteins is well known in the art 
For instance, antibody molecules produced by a 

^o!s!L C,m Betab ° UC ^oration of 

radioisotope-containing amino acids provided as a 
component in the culture medium. See, for example, 
Galfre et al. , H e ttl EniiYTHQl L , 73 :3-46 (1981, . The 

v f p r tein c ° nju * ati ° n - ***** 

activated functional groups are particularly 
applicable, see, for example, Avrameas. et al 

Scana, J . TnmrnnoU , vol. 8 , suppi. 7:7-23 (1978) 

15 Rodw.ll et al., M*^, 3:889 . 894 " >; 

Pat. No. 4,493,795. 

The diagnostic systems can also include 
preferably as a separate package, a specif ic' binding 
agent, a "specific binding agent" is a molecular 
entity capable of selectively binding a reagent 
species of the present invention but is not itself an 
antibody molecule of the present invention. Exemplary 
specific binding agents are antibody molecules 

25 ZTl Pr ° teinS " fra9DentS the " 0f ' «™*^ * 

can" T« t?' Pr-ferably ' **« Wi«c binding agenfc 
can bind the antibody molecule of this invention when 
it is present as part of a complex. 

In preferred embodiments the specific binding 

30 a9 T* iS lBbeled - HOW6Ver ' When «- <"«Wtic system 

includes a specific binding agent that is not labeled, 
the agent is typically used as an amplifying means or 
reagent, m these embodiments, the labeled specific 
binding agent is capable of specifically binding the 
amplify ing neans when ^ neang . g bmm& 

a reagent species-containing complex. 
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The diagnostic kits of the present invention can 
be used in an "ZLISA- format to detect, for example, 
the presence or quantity of IL-8 by assaying for 
i»»unoreactive molecules in a body , luid 8aaple ^ 
as ..rum or plasm,, -j^sa* refers to an .nzyae- 
linked immunosorbent assay that- 

- . y rftat enploya an antibody or 

antigen bound to a solid phase and an enzyme-antigen 
or enzyme-antibody conjugate to detect JTqJS^ 
the amount of an antigen or antibody present in a 
8 a tt ple A description of the ELISA technique is found 

in Chapter 22 of the 4th Edition of Basic , ^ 

IMD^B by CP. sites et al., P J^^t^ 
M.dic.1 Publications of l*. Altos, ca in 19 J ^ 
U.S Patents Ho. 3,654,090; No. 3,850,752; and No 
^016,043, which are all incorporated herein by 
reference. 1 

Thus, in preferred embodiments, the antibody or 
antigen reagent component can be affixed to a ^ 
matrix to form a solid support that is separately 
packaged in the subject diagnostic systems. The 

lZ2li is T ically affixed to soiid * 

adsorption from an aqueous medium, although other 
modes of affixati-n, well known to those skilled in 
the art, can be u*ed. 

Useful solid matrices are well known i„ the art 
such materials include the cross-li^ dextran 
available under the trademark SEPHADEX from Pharmacia 
Pine Chemicals (Piscataway, NJ > ; agarose; polystyrene 
beads about l micron to about 5 millimeters in 
diamc ,er available from Abbott Laboratories of North 

SET; P ° lyVinyl Chl ° rlde ' -ess- 
linked polyacrylamide, nitrocellulose- or nylon-based 
web 8Uch a8 8heets , strips ^ ^^^^ ^ phased 

Plates or the wells of a microtiter plate such as 
those made from polystyrene or polyvinylchloride . 
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The reagent species, labeled specific binding 
agent or amplifying reagent of any diagnostic system 
describe herein can be provided in solution, as a 
liquid dispersion or as a substantially dry power 
5 e.g., in lyophilized form, where the indicating means 
is an enzyme, the enzyme's substrate can also be 
provided in a separate package of a system. A solid 
support such as the before-described microtiter plate 
and one or more buffers can also be included as 

^m?* ly eleDBnt8 ^ ^ di »9n°**c assay 

The packages discussed herein in relation to 
diagnostic systems are those customarily utilized in 

15 p as^f I SUCh PaC *"" delude glass and 

Plastic (e.g., polyethylene, polypropylene and 
polycarbonate, bottles, vials, pi. st ic and piastic- 
roli laminated envelopes and the like. 

20 _ Al8 ° co "templated by this invention is a 

therapeutic composition suitable f or inh i biting IL _ 8 
binding and thereby preventing inflammation 
comprising an antibody that immunereacts witt (a) the 
receptor-interacting site of ilb, and (b, a 

25 polypeptide analog having an amino acid residue 
sequence corresponding to the formula: 

Cys-Leu-Asp-Pro-Lys-Glu-Asn-Trp-Val-Gln-Arg-Val- 
Val-Glu-Lys-Phe-Leu-Lys , 
or biological equivalents thereof in a 
pharmaceutical^ acceptable excipient. This 
composition attains its therapeutic effect by 
combining with and neutralizing the active site of 
IL-8, 

A related therapeutic composition is contemplated 
that x. suitable for inhibiting il-8 binding and 
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thereby preventing i L - 8 - diated evenfcs ^ 

itT* J ' (b> * ^WPtl- having an aaino 

S "! 20 T 8eqUenCe °° n ~ 1 '* to the'foraula? 

or biological equivalents thereof in a 
phanaaceutically acceptable excipient. This 
coition attain, if therapeutic effect by 

for p 3-20 do not i»nunoreact with the active site 
ESr-Bfi, but bind (iaaunoreact) with il-8 in a » 
that interferes vith and ^ „ J r L a , s ™ 

binding activity of il-8. 

20 Thus, i„ another eabodiaent, « therapeutic 

^position is contested that is suitable as an 
I:; " 9 /: IL " 8 haV ^ the «P-ity to fu „ ction as " 
defined herein for a polypeptide analog, uprising a 
Polypeptide analog having an aaino acll residue 

5 sequence corresponding to the formula- 
(50-67) , 

or biological equivalents thereof in a 
Pharmaceutical^ acceptable excipient. This 
coaposition atatins its therapeutic effect by 
M^? g aCtiVe Site ° f ^ — thereby 
nerem for a polypeptide analog. 

To. preparation of therap.utie compoaitions which 

indent. 1, well understood in a rt . Typ^u,,, 
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such compositions are prepared as injectables, either 
as liquid solutions or suspensions, however, solid 
form, suitable for solution in, or suspension in, 
liquid prior to injection can also be prepared. The 
preparation can also be emulsified. The active 
therapeutic ingredient is often mixed with excipients 
which are pharmaceutical^ acceptable and compatible 
with the active ingredient, suitable recipients are, 
for example, water, saline, dextrose, glycerol 
•thanol, or the like and combinations thereof.' m 
addition, if desired, the composition can contain 
minor amounts of auxiliary substances such as wetting 
or emulsifying agents, p H buffering agents which 
enhance the effectiveness of the active ingredient 

An antibody or polypeptide can be formulated into 
the therapeutic composition as neutralized 
pharmaceutical^ acceptable salt forms. 
Pharmaceutical^ acceptable salts include the acid 
addition salts (formed with the free amino groups of 
the antibody molecule) and which are formed with 
inorganic acids such as, for example, hydrochloric or 
Phosphoric acids, or such organic acids as acetic 
oxalic, tartaric, mandelic, and the like. Salts ' 
formed with the free carboxyl groups can also be 
derived from inorganic bases such as, for example 
sodium, potassium, ammonium, calcium, or ferric 

2E2T\'" d " UCh baS6S 38 ""Propylamine, 

triaethylamine, 2-ethylaaino ethanol, histidine 

procaine, and the like. 

G * » e ttlPds for TnMm^ rr , n TT l f l P TOiimlMl i 
RSgponsft 

Also contemplated by this invention, is a 
method for inhibiting il-8 activity and thereby 
preventing inflammation in a patient, comprising 
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administering to the patient a exposition containing 
an antibody that immunoreacts with (a) the receptor- 
interacting site of IL8, and (b) a polypeptide analog 
having an amino acid residue sequence corresponding to 
the formula: 

Cys-Leu-Asp-Pro-Lys-Glu-Asn-Trp-Val-Gln-Arg-Val- 
Val-Glu-Lys-Phe-Leu-Lys , 

or biological equivalents thereof in a 

pharmaceutical^ acceptable excipient. 

In a related embodiment, the invention 
contemplates a method for inhibiting IL-8 activity and 
thereby preventing inflammation in a patient 
comprising administering to the patient a composition 
containing an antibody that immunoreacts with (a) il- 
8, and (b) a polypeptide having an amino acid residue 
sequence corresponding to the formula: 

(3-20), 

or biological equivalents thereof in a 
pharmaceutically acceptable excipient. 

The therapeutic antibody molecule-containing 
compositions are conventionally administared 
intravenously, as by injection of a unit dose, for 
example. The term "unit dose" when used in reference 
to a therapeutic composition of the present invention 
refers to physically discrete units suitable as 
unitary dosages, each unit containing a predetermined 
quantity of active material calculated to produce the 
desired therapeutic effect in association with the 
required diluent; i.e., carrier, or vehicle. 

The compositions are administered in a manner 
compatible with the dosage formulation, and in a 
therapeutically effective amount. The quantity to be 
administered depends on the subject to be treated, 
capacity of the subject's system to utilize the active 
ingredient without adverse side affects, and degree of 
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inhibition of interaction desired bet^ 

appropriate cell type *rJl. 1L ~ 8 8nd toe 

judgment of the OMeHH ™ inist:ered d«Pend on the 
the order of o.l to 40 almj 9 Z """* m ° e 

of entity per «^ ^w"'/? " U11 >«". 
*"« on the rout, of ed^t^on ^ ~ 

pr.aeter.ined int.rv.l. Z ITJT ™ " 

other .dmlnirtretioB a£ *"f M ' u «>t injection or 

ihtr.v OT o„ in^it- au ^:t li '- < "''"~- 
concentration, of 15 ^ff," *° Mlataln 
-it in the Mood'je^r;-"— 

■Limit, the present invention. 

£xamp\ e g 

iXlu^'t' 0 "™ 1 "' ™ *- to 

illustrate, but not limit h,. „ 

■Limit, the present invention. 

hereafter as Pe»- 3 , 2 ' desi *nated 

were synth^ed^^ ' « 
technic, deecrioed by H^LLL L BOlld - ph "' 

— cu y , „. ^tide-rtr^r::; by 



WO 92/04372 



PCT/US9 1/066 19 



29 



10 



15 



20 



25 



30 



35 



hydrogen fluoride, extracted anrf i 
h v >,<«k - =«racted and analyzed for puritv 

by high-performance liquid chromatography on a 
reverse-phase cit column manufactured by water 
Associates, Milford, MA. * * 

The amino acid residue sequence of the 
Polypeptides named above is shown in Table i. 

Table l 

*>raula Sequence Origin Amino Acid 

Assignation 1 yjth TT.~a p „ . . * 

Pep-i 5017^ ~ Reaidun Pwninnca 

p e p- 2 57 _ 72 CLDPKENWVQRWEKFLK 

Pep =3 ~ - n 

KELRCQCIKTYSKPFHPH 




at 

SvntW lT7 PT7UTnpti|]|| 
A " In Vltr-o Afflrvrrt 

Blood was collected after infm-™-.* 

from medication-free no™*, V formed consent 
" rraa n °raal volunteers and 

anticoagulated with a mixture of o 14 m H f • 

0.2 M tri.odium citrate, and 0 22 M del 

anticoagulated blood was centr^/aT ^ 15 
- nates at room temperature and ^ p^JJ^ 15 
Plasma supernatant was discarded. tL ~UetL 
erythrocytes, mononuclear and polyn^a^n 
resuspended and diluted with , T 118 V6re 

starting ki - J " lu «a with a volume equal to the 
starting blood vo.une with rhin - - 
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Ch«. Corp., st. Louis, „o, at <oo x g ,or 10 „i„ utes 
at 18 degrees c (18°C) . nutes 

depleted cell suspension were then recovered by 
dextran sedimentation. The resulting call oelL 
containing neutrophils was resuspendL at a ° 
concentration of 1.5 x 10' cells/milliiiter , Bl , 4 
calcium-free H»nv. D .i . J-J-iixiter (ml) i n 

rsicJT^ ^^nced salt Solution (HBSS) 

< 2 > Calclinn Wfffrj11i . nt1n|| 

isolated II*! reSUltant Celi «»P—lon containing 
isolated an receptor-expressing neutrophils was 

TZ:-?Z n :: 0R) - A flve nicr — («) solute 

J-nao-i-AK disoolved in 0 l* f<n a i « 

1.5 om calcium and l tn-»» „i epes ' 
«xia a graj, of glucose Tfl 

suspension was then pre-w»r»ort k , 

for 2 minutes. * Minten ^ at 37-c 

neutrophutir ^ ' ^* P"-varmed 

wiL P x o " „ oTth " Parately adBi - d 

i x io M of the synthetic polypeptide Pe » , 
produced in Example 1, f TABLE i, \ P ' 

yj o -j j m (table ij, human recombinant 

IL-8 derived from either endothelial cells fBioZ 
Westlake Village ca» ^ * (Biosource, 
ge ' CA) or froB monocytes (Sandoz, 
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Basle, Switzerland) , or 1 x l<f 8 M f the synthetic 
polypeptide, Pep-2, produced in Example l Each 
admixture was subjected to cell fluoroaetry through 
which the effects of synthetic peptides or IL-8 on 
5 calcium mobilization in neutrophil, were evaluated 

calcium mobirzation was measured in each admixture by 
detecting changes in fluorescence over time on a SIM 
8000 fluorometer. The fluorometer was pipped with a 
340 nanometer (n», wavelength excitation filter, a 400 
10 nm wavelength emission filter in channel A which 
represents calcium-bound Indo-l-AM, and a 485 nm 
wavelength emission filter in channel B which 
represents free Indo-l-AM. The ratio of detected 
fluorescence in channel A to channel B (denoted as F 
ratio) equals the value of the amount of intracellular 
calcium. 

The results of this assay, shown in Figure 1, 
indicate that calcium mobilization in Indo-l-AM 
labeled neutrophils was increased ten seconds after 
20 treatment with the synthetic polypeptide, Pep-i, as 
measured by fluorometry and calculation of the F 
ratios as described above. The results are compared 
to P ratios calculated from neutrophils treated with 
either human recombinant IL-8 or the synthetic 
25 peptide, P. P - 2 . Both Pep-i and human recombinant il-8 
induce calcium mobilization which saturates 20 seconds 
after treatment. I- contrast, the synthetic peptide, 
Pep-2, does not prc.jte calcium mobilization. The 
effect of Pep-i on calcium mobilization in neutrophils 
30 mimics intact human recombinant il-8 whereas the 
Pep-2 fails to promote the same response. 

The results of this study indicate that the first 
seven amino-tarminal amino acid residues of Pep-i are 
responsible for the ability of Pep-i to bind to the 
35 il-8 receptor. Thus, additional polypeptides of this 
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inv^tlon have .„ „ ino „ cid r „ i<llle , 

20 to 25 residues, and contain *-k- 

p- 8ftP , slu contain the sequence CLDPKEN. 

Preferably, those p. ptide8 ^ ^ 

lTi 8 T aaPOnd8 ' "* PrCfBrably id -" C ^ to 

IL-8 receptor, as evidenced by their ability to 
co^etitivexy Wbit ^ bindi „ g ^ * ^ 
but not induce neutrophil activation a. described In 
the above Section B2 Activity As.ays. * 
peptides are shown in Table 2 below. 
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Table 2 

CLDPKEN 

CLDPKENW 

CLDPKENWV 

CLDPKENWVQ 

CLDPKENWVQR 

CLDPKEKWVQRV 

CLDPKENWVQRW 

CLDPKENWVQRWE 

CLDPKENWVQRWZK 

CLDPKEKWVQRWEKF 

CLDPKENWVQRWEKFL 



{3 > Rl°ht ftnm» l^m- fi^ rtn - 

in rii , h AUqUOtS ° f iS ° latBd »«*">I*il-. Prepared 
in (1) above, were treated with either l x lo » „ IL-8 
related synthetic polypeptides as performed in (2, 
30 above. The treated neutrophils, subjected to 
fluorometry in (2) above, were also analy 2 ed 

cellular activation. The measureaent of right angle 

35 n o"" 61 ^ " CXCitati ° n - d -i«io" spectl 

of 340 n* „ an indirect B eans of determining shape 
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changes. Treatment of neutrophils with Pep-i resulted 
in a decrease in right angle light scatter comparable 
to that seen with intact IL-8. Pep-l, thus, effected a 
shape change in parallel with increased calcium 
mobilization in neutrophils mimicking activation by 

Elastase release was determined with the 
fluorescent substrate oMe-succiniaide-Ala-Ala- 
Pro-Val-methyl-coumaryl aaide (Peninsula 
Laboratories) . Aliquots of 2 X 10* isolated 
neutrophils/al, as prepared in (i) above, were 
maintained at 37c for 2 minute. in the presence of 2 x 
10 M of the fluorescent substrate dissolved in o i* 
DMSO and 1 aicrograa (ug)/ml cytochalasin B. 
Substrate treated aliguots of neutrophils were then 
separately adaixed with synthetic polypeptides 
prepared in Example l. 

The resultant admixture was then subjected to 
fluorometric analysis as performed in (2) above on a 
SLM 8000 fluorometer equipped with a 380 n* wavelength 
excitation filter and a 4900 Angstrom emission filter. 
The elastase released from the peptide treated 
neutrophils was measured kinetically over a period of 
2 minutes in a stirred cuvette maintained at 37»c 
The total elastase content of the neutrophils was 
determined by cell lysis by 1% Triton X-100. 
Spontaneous elastase release was subtracted from the 
total to obtain a net elastase release. 

The results of the elastase release assay 
indicate that Pep-i, at a concentration of i x 10-9 H 
promoted elastase release in n.utrc *il s comparable to 
that seen with intact human recombinant IL-8. These 
results provide further support of Pep-i containing 
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the active site of IL-8, thereby mimicking il-8 
activation of neutrophils. 

B - In vivo t». r 

Pep-i, prepared i„ Exaaple i, was dissolved 
in lipopoly.accharide-free phosphate buffered saline 
(PBS) and the solutions, in concentrations ranging 
fro* i x 10- m to i x 10 " „, vera injected into L 
skin of a rabbit. Human recombinant IL-8, prepared 
similarly, was injected into a separate skin area on 
the same rabbit. Injections of pbs a i one 8erved as a 
negative control. A second rabbit received similar 
injections of the solutions. 

Skin corresponding to the areas of Pep-l il-8 
and PBS injections were excised from the rabbits four 
hours post-injection. The excised skin samples were 
evaluated by light aicroscopy for the chemotaxis of 
neutrophils into the area of injection. Injections of 
Pep-l resulted in a dose-dependent neutrophil 
chemotaxis that were not distinguishable from the 
influx induced by the same concentrations of il-8 
Neutrophils were not prevalent in areas receiving pbs 
injections. 



25 3 ' *»M»t1on of Poivc^ ^ r1 irr n t n m| T T| M 
Related Synthetic p f iv^m.^ 
A - Preparation of i-h B Tmrirn - lrn 

The synthetic polypeptide, Pep-l, prepared 

."J^T* V' C ° UPled t0 keyh ° le UBpet ^»ocyanin 
(KLH) through the N-terminal cysteine residue on Pep-l 

to form Pep-l-KLH conjugates. KLH was dialyzed 

against a solution of 10 mM PBS and the resultant 

dialyzed KLH was adjusted to a concentration of 20 
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milligrams (»g )/a i. Bg Qf B - Maleifflidoben2 

N-Hydroxysucci„imide Ester (MBS) (Pierce Biochemicals, 
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Rockford, IL) was dissolved in 5 al of dimethyl 
foraaaida (Pierce Biocheaicals) . Eight-five 
microliters (ul) of the resultant MBS solution were 
adaixed with 200 ul of the KLH solution to form a 
KLH-HBS adaixture which was maintained at 25-c for 30 
minutes. 

The KLH-HBS admixture was thereafter 
chroaatographed through a G-25 Sephadex column 
10 ' Pha ™| cia ' W»cat.w. y , kj, and i al fractions of MBS- 
10 treated KLH were collected, one al of the 

chroaatographed KLH was then admixed with 1 al of a 5 
ynl solution of Pep-i previous dissolved in PBS to 
form a Pep-i-KLH conjugate iaaunogen. The p H of the 

L e L 1 T/ da,ijetUre V " adjU8ted t0 PH 7 '° » nd then 
aaintained at 25»c for three hours. 

A Pep-3-KLH conjugate iaaunogen was similarly 
prepared as above except using the synthetic 
POlyr ptide Pep-3 in place of Pep-i. 

20 B ' I™»ni8«t.1on and m 11f rr ton of Pn lY TTlm|?|1 

Antisw^p 

The Pep-l-KLH iaaunogen prepared in Example 
3A was eaulsified in Coaplete Freund's Adjuvant (CPA) 
and the Pep-l-KLH antigens were incorporated into the 
eaulsion at a concentration of 200 ug/l.s al. Two 
rabbits were each injected with 1.5 al of the prepared 
eaulsion after pre-iaaune serua saaples were 
collected. The total volume of the eaulsion dose was 
equally divided for subcutaneous administration to the 
back, shoulders, and ruap of a rabbit. 

The rabbits received a booster injection of the 
Pep-l-KLH immunogen emulsified in Incoaplete Freund's 
adjuvant (IFA) on day i 4 . on day 21, .ach rabbit 
received an intraperitoneal injection of 1 ml of a 10 
»g/al solutior of free Pep-i dissolved in 1.2 al PBS 
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containing 0.8 il aluminum hydroxide. Serum samples 
were collected from each immunized rabbit 7 and 14 
days following the third injection and were analyzed 
by Western blot described in c. below for the 
detection of Pep-i specific antibodies. 

Serum samples were produced in a similar manner 
using rabbits immunized with the Pep-3-KLH immunogen 
of Example 3A to form Pep-3 specific antibodies that 
were characterized as described in C. below. 

c ' Screening of Po l yclonal anti^, ^ ff Trr - r n 

Blot AtrnW^ff 

Samples of human recombinant il-s, Pep-i and 
Pep-3 at a concentration of loo ng/al were separated 
by gel electrophoresis and were transferred onto 
nitrocellulose for subsequent immunoblotting analysis 
The nitrocellulose filter was admixed with antibody 
blocking buffer (20 mM sodium phosphate, p H 7.5, 0.5 H 
sodium chloride, l% bovine serum albumin, and 0.05% 
Tween 40} for 3 to 12 hours at room temperature. Sera 
collected from rabbits, prepared in Example 3B, 
believed to contain antibody immunoreactive with Pep-i 
or with Pep-3 was diluted 1:500 in the antibody 
blocking buffer and admixed with the nitrocellulose 
The resultant admixture was maintained for 12 hours at 
room temperature to allow the formation of an 
immunoreaction product on the solid phase. 

Pre-immune sera from the same rabbits was tested 
simultaneously on separate samples to serve as a 
negative control. The nitrocellulose was then washed 
three times in excess volumes of antibody blocking 
buffer. The washes were followed by admixture of the 
nitrocellulose with anti-rabbit IgG conjugated to 
horseradish peroxidase (HRP) (Sigma Chem. Corp.) at a 
1:500 dilution in antibody blocking buffer for one 
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hour at room temperature to allow the HHP-labeled z«0 
to bind to any iaaunoreaction product present in the 
solid phase on the nitrocellulo... The nitrocellulose 
was then washed as described herein and developed by 
treatment with 4-chloro-l-naphthol a. « substrate in 
order to visualize the label and therefore any 
imaunoreaction product on the nitrocellulose. 

Polyclonal antisera containing antibodies 
immunoreactiva with IL-8, Pep-i and Pep-3 were then 
evaluated in their ability to inhibit il- 8 function as 
described in Example 5. 

Antibody 

Anti-P«p-i and anti-Pep-3 antibodies prepared as 
polyclonal antisera as described in Example 3C were 
imaonoaffinity purified using immobilized polypeptide 
in the solid phase as follows. 

Polypeptides Pep-! and Pep-3 were each separately 
coupled to cyanogen-bromide (CNBr) -activated Sepharose 
4B (Pharmacia) at a concentration of 3 ag protein to 1 
ml gel in coupling buffer (0.5 M NaCl and 0.05 M 
borate at pH 8.5) overnight at 4-c to form a 
polypeptide-Sepharoee suspension. The suspension was 
packed into a column and washed with coupling buffer 
to remove unbound polypeptide according to 
manufacturer's instructions. Polyclonal antisera was 
admixed with a buffer solution containing o.l h NaCl 
2 mM ethylene diamine tetraacetic acid (EDTA) , 2 mM ' 
benzamidine, 0.02% NaN„ 0.02% Twe.n-20, 0.02 M 
Tris-HCl at P H 7.4. The buffered sera was then passed 
over tne prepared polypeptide-sepharose column to 
immobilize anti-polypeptide antibodies on the antibody 
column and separate polypeptide specific antibodies 
from non-specific or weaJcly specific antibodies, and 
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4. 

A. 



other serum components. The polypeptide column 
containxng immobilized antibody was subsequently 
washed to further remove unbound antibodies and other 
protein. Mobilized antibody was then eluted tlT 

N8C1 ' 4 30,1 ^aaidina, 2 mM EDTA, o.02% Na«. and 

antibody va. detained to b. greater than 95* purt 
when analyzed using sodium dodecyl .ulfate- 
polyacrylamide gel electrophoresis (SDS-PAGE, . 

BClatCd Synthetic; p^yp^^ 

A * g snemion of &»M_ Pf r M H v]Tr 1| 1 

The synthetic polypeptide, Pep -i, iB 

Balb/c ByJ nice ( Scri pp 8 clinlc ^ Research 

Foundation vivarium, La Jo il., ca, are immune 

intraperitoneal^ (i. PO vlth 50 ug of fl 

KLH im.unogen in CPA followed by a second and third 

ionization using the same Pep-x-KLH imaunogen, eL 

about three weeks apart, in IPA ts. * 

hr,««,* e « The nice receive a 

boost of 50 ug of prepared Pe P -i-KLH taogen 

intravenously (i. v ., i„ ftornal salina 4 

fusion and a second similar perfusion boost one day 

The animals so treated are sacrificed and the 
spleen of each mouse is harvested. A spleen cell 

e^llV 8 T PreParBd - then 
extracted from the spleen cell suspension by 

"TVollilT* about 10 minutes at 1000 -p*. - 

23 C Following removal of supernatant, the cell 
pellet is resuspended in 5 ml cold NH 4 C1 lysing 
buffer, and was incubated for about io minutes 
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To the lysed cell suspension are admixed io ml 
Dulbecco's Modified Eagle Medium (DMEM) (GIBCO, and 
HEPES [4- (2-hydroxyethyl) -1-piperidineethanesulf onic 
acid] buffer, and that admixture is centrifuged for 
about 10 minutes at 1000 r.p.m. at 23 -C. 

The supernatant is decanted, the pellet is 
"suspended in is ml of DMEM and HEPES, and is 
centrifuged for about 10 minutes at 1000 r.p.m. at 
23 «c. The above procedure is repeated. 

The pellet is then resuspended in 5 ml dmem and 
HEPES. An aliquot of the spleen cell suspension is 
then removed for counting. Fusions are accomplishes 
in the following manner using the non-secreting mouse 
*yelo». cell i ine P 3 v 63Ag8 . 6S3 . lf . aubclone Qf ^ 

«ll 3 rl^' 6 " (ATCC ""^ U8ing 3 Byal ° M to ^le- 
cell ratio of about 1 to 10 or about 1 to 5 a 

sufficient quantity of myeloma cells are centrifuged 
«to a pellet, washed twice in is ml DMEM and HEPES 
and centrifuged for io minutes at 1000 r.p.m. at 23 . c 

Spleen cells and myeloma cel.s are combined in 
round bottom 15 ml tubes. The cell mixture is 
centrifuged for 10 minutes at 1000 r.p.m. at 23»c and 
the supernatant is removed by aspiration. Thereafter, 
200 ul of 50 percuit (weight per volume) aqueous 
polyethylene glycol 4000 molecular weight (peg; atcc 
Baltimore, MD) at about 37-c are admixed usina a 1 ml 
Pipette with vigorous stirring to disrupt the pellet, 
and the cells are gently mixed for between 15 and 30 
seconds. The cell mixture is centrifuged 4 minutes at 
700 r.p.m. 

At about 8 minutes for t-e time of adding the 

tf: h *\V DMEM P1US UU " er ^ adnixed sl°vly 

to the pellet, without disturbing the cells. After l 

ainute, the resulting admixture is broken up with a l 

»1 Pipette, and is incubated for an additional 4 
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Binutes. This mixture is centrifuged for 7 minutes at 
1000 r.p.a. The supernatant is decanted, 5 ml of HT 
(hypoxanthine/thymidin.) medium are slowly admixed to 
the pellet, and the admixture is maintained 

^ t0 large chunk »' the final c .n suspension is 

7 T T fla8k8 (2 ' 5 * ^ -iL 

7.5 ml HT medium have been placed previously. The 

10 ! Cel1 8USPenSi ° n i8 in ^ted at 37-c to grow 

are admixed to the flasks, followed s hours later by 
admixture of 0.3 ml of 0.04 mM aminopterin. 48 hours 

'h^Lf 1 10 Bl ° £ < h ™°*«thin.,aminopterin/ 

thymidine) medium are admixed to the flasks. 

Three days after fusion, viable cells are plated 

out in 96-w.li tissue culture plates at about 2x10* 

viable cells per well (7 68 total wells) i„ HAT buffer 

medium as described in Kennett et al., Curr. ^ , 

M i croblo] , TT IlTi mnm ,, 81:77 (1978). The cell, are fed 

10 seven days after fusion with HAT medium and at 

!^r^ natCly intervals thereafter as needed 

with HT medxum. Growth is followed microscopically 
and culture supernatants are collected about two weeks 

■3 an^LT * "" yed £ ° r the Of Pep-l-specific 

antibody by solid phase radioimmunoassay (Ri A ) 

Briefly, 50 M l of pbs containing 5 M g/»1 of the 
prepared Pep-i-Ki* imaunogen is admixed into the wells 
of mxcrotiter plates. The plates are maintained 

0 ^ r ? 19ht (ab ° Ut " Bt 4 " C t0 Perait ^ 

KLH immunogen to adhere to well walls. After washing 

TlZl LT tlneS SPRIA bU " er < 2 '" »* KC1, 

1.47 mM KH^O,, 137 aM NaCI, 8.03 mH NaJffO,, 0 .05% 

Tween-20 0.1 KIU/ml Traysol, 0 .« BSA, 0.015* NaNj) , 

5 ZsTZ T ffer containlng 3% noraai «~ 

(NGS) and 3% bovine serum albumin (BSA, are admixed to 
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each well to block excess protein binding sites, rhe 
Plates are maintained for 30 ainutes at 20«c the 
veil, emptied by shaking, and blotted dry to'form a 
solid-support, i.e., a solid matrix to which Pep-x-KLH 
s immunogen is operatively affixed. 

To each well i. then .daixed 50 ul of hybridoaa 
tissue culture supernatant to fora a solid-liquid 
phase iamunoreaction admixture. The admixture is 

10 TlT/T* T 2 hOUr " " 37 ' C t0 PerDit fo «-tion of 
•olid-phase imaunoreaction products. After washing 
the wells as described hereinbefore, 50 ul of ,25 i- 

D^i 1 !! ^ anti - B ° U8e ^ at CCappel Laboratories, 
Oownington, PA, 0.25 ug protein per al are adaixed to 
each well to fora a labelling reaction admixture. 
That admixture i. maintained for l hour at 37-c to 
permit foraation of ,25 I-laballad solid-phase 
i»»unoreaction products. After washing the wells as 
previously described, the amount of ^l-iabelled 

20 to each Wft11 ia deteralned * — 

Hybridomas are selected from hybridoma cultures 
that secrete anti-Pep-i antibodies into their culture 
»edxa and further characterized as described herein. 

Hybridomas are produced and selected from 
hybridoma cultures that secrete anti-Pep-3 antibodies 
using the aethods described above except that 
polypeptide Pep-3 is used in place of Pep-i as the 
iamunizing and screening polypeptide. 

30 B - Prrtugtlnn ™* p*r<*<~ ntin T[ rf r i||| ] 

Monoclftnuj Ant-^ ft dy 

Hyk Ido* inti-Pep-i is cultured in a 5% 
humidified at^sphere at 37C in DHEH containing 2 
mM L-glutamine, 50 M g per ml gentamycin, io* fetal 
bovine serum, l 0 % horse serum, all fro m Grand Island 
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Biological Co. , Lawrence, MA, 10 % N CTC medium from 
Microbiological Associates, RoCcville, MD, x J, 

Chemical corp. cell concentration is kep t in the 
rang, of about x- 2 x 10 » cell, per ml of medium to 
about 1-2 x 10* cells per al o, medium for cell 
growth, division, and .production of antibody 

To produce ascites tumor fluid containing anti- 
antibody ao iecul.., 10 -wee* old Balb/c Lie are 
^°o 7T7 r lBCd * ^™neal Section 

With 0.3 ml of Bineral Qil ^ 8ubsequant 

hvbrir rlt ° naally injGCtCd With 3 " 5 X -ti-Pep-i 
^r/: 118, ^ ^^d »ice are then 
maintained for a time period sufficient for anti-Pep-! 
antibody-containing ..cites tumor fluid. te * 
accumulate, e.g., f or ^ 10 t<J 

a.cites fluid i. collected and clarified by 

sto^r" 011 ^ 15 '°°° X 9 f ° r 1 h °- at and 
stored frozen at -20 »c. 

the An "" Pep - 1 " ntib0d y »olecules are isolated fro* 
the ascites fluid by subjecting the fluid to fast 
protein liguid chromatography (FPLC) on a Pharnacia 
Mono QHR 5/5 anion exchange column in a Pharmaci!^ 
System (both from Pharmacia m e i „«• ^ 
N»ci fc . narnaci a, Inc.) usxng a 0-0.5 M 

Kaci gradient m 10 mH Tris, p H 8 . 0 , and following the 
directions supplied with the column. The anti-Pep-, 
antibody molecules so isolated can then be transferred 

dti^r iol ° gically tolerable — — * 

be isol 1 ^^" 17 ' anti " Pe ^ 1 molecules can 

be isolated from the ascites tumor fluid by 

^1?"°? Vlth aam ° niUffl aU " ate wording to the 
method described by coding, li3 n S£ l Sa& ^_^ 1 ^ 

m , ! ^ « . Fnirtt a , Academic Press, p 10 o- 101 
(»83). Briefly, that method entails slowly admixing 
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saturated ammonium sulfate to the ascites fluid until 
about a 45% to about a 50* ammonium sulfate 
concentration is achieved. The precipitated 
immunoglobulins are then collected by centrifugation 
at 2000 x g, preferably 10,000 x g. The precipitate 
is washed 2 or 3 tines in 40% * turated ionium 
sulfate. The precipitated anti-Pep-i antibody 
molecules are then dialyied against 500- 100 o volumes 
of phosphate buffered saline ( PBS ) or any other 
Physiologically tolerable diluent desired to remove 
ammonium sulfate. The di-y.i. fluid ia ch 
several times at intervals of a few hours. The 
protein concentration of the recovered dialyzed anti- 
Pep-l antibody solution is determined by the Lowry 
me^ fLowry et .1., B i o] , ^ ^ 
(1951)] using a bovine serum albumin standard. 

so B ci^ n L lrffl ! ti0n ° f £Unctional «ti-Pep-i antibody 
specificity in either a serum sample obtained in 
Example 3 or hybridoma culture supernatant is 
determined in binding assays to IL-8 receptor- 
expressing neutrophil, in competition assays described 
below in Example 5. 

Hybridoma anti-p ep - 3 prepared as described in 
Example 4A is cultured as described above for 
hybr: ioma anti-Pe P -i. Anti-Pe P - 3 antibody molecules 
-re ? ;rified from hybridoma anti-Pep-3 as described 
abov* for anti-Pep-i antibody molecules. 

Confirmation of functional anti-Pep-3 antibody 
specificity in either a serum sample obtained in 
Example 3 or in hybridoma culture supernatant is 
determined in the Western Blot analysis of Example 3C 
and in binding assays to il-8 receptor expressing 
neutrophils as described in Example 5. 
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5 - End i ng and Inh i bition of Bind ing T - M r-t-1 

IL-8 to W«.w«; rTyffn11fT 
A. Binding Ag^y? 

« , IL ~ 8 ' ° btalnad " in Example 2 was 

5 radio-iodinated following the lodogen iodination 

procedure according to the manufacturer's instructions 
(Pierce Biochemical*) . Separate aliquots of the IL-8 
receptor-expressing neutrophils prepared in Example 1 
were admixed with increasing concentrations of il-8 
10 labelled with «i as described above. The 

concentration of the IL-8 in the admixture ranged from 
3 x 10 to 5 x 10- 9 M which corresponded to 1000 
counts per minute (CPM) up to 110,000 CPM. The 
• admixture was maintained for 20 minutes at room 
temperature after which time equilibrium was reached. 
Aliguots of the admixtures were then centrifuged 
through a mixture of silicon oil. at 12,000 x g for 5 
minutes at room temperature to separate the free IL-8 
from the neutrophil-bound IL-8. The total cell- 
associated radioactivity was determined by gamma 
counter detection. 

Specific cell-associated binding of IL-8 was 
calculated by subtracting the cell-associated 
radioactivity that resulted in admixtures maintained 
in the presence of 100-fold molar excess of unlabeled 
IL-8 from the total radioactivity. The net or 
specific results of the binding reaction of iodinated 
IL-8 to neutrophils is shown in Pigu re 2 where each 
point represents the mean ± the standard error of the 
mean (SEM) of three independent experiments. The 
results show that suspensions of il-8 receptor-bearino 
neutrophils bound iodinated IL-8 in a specific and 
non-saturable reaction. 
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Inhibition A-«?aay« 
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(1) Ant i -PeD- 1 PolveTnnn] ftnt jh^f n . 

The binding of iodinated IL-8 to the il-8 
receptor-interacting site on neutrophils was confirmed 
by performing inhibition assays with anti-Pep-i 
polyclonal antibodies prepared in Example 3. i L - 8 was 
iodinated described in A. above and increaeing 
concentrations of the labeled IL-B ranging from 3 x 
10 M up to l x 10-* M were separately admixed with 2 
ag/ml of anti-Pep-i polyclonal antibody to form an 
immunoreaction admixture which was maintained at 37'c 
for 30 minutes. FAB fragments of the anti-Pep-i 
antibodies were prepared and also evaluated in the 
inhibition assays following the same procedure. Fab 
fragments were prepared from sera using manufacturer's 
protocols and the Immunopure Fab preparation kit 
(Pierce Chemical Co., Rockford, IL) . 

After the maintenance period, the immunoreaction 
admixtures were separately admixed to aliquots of 2 X 
10 neutrophils/ml prepared in Example 1 to form a 
20 cellular immunoreaction admixture. The resultant 
admixture was maintained as performed in the il-8 
binding assays. The binding reaction was terminated 
as described above. 

Specific binding of il-8 to the IL-8 
receptor-interacting site on neutrophils and 
inhibition of binding by treatment with anti-Pep-i 
polyclonal antibodies was calculated as described in 
A. The binding of IL-8 to the IL-8 receptor- 
interacting site on neutrophils was inhibited by 
treatment with either intact anti-Pep-i antibodies or 
anti-Pep-i Fab fragments at all concentrations of 
iodinated IL-8 evaluated in the assay as shown in 
Figure 2. The results indicate that polyclonal 
antibodies directed against the 50-67 amino acid 
residue sequence of IL-8, Pep-i, are effective at 
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ZTtZ^l ^ T T iVe SitB ° n IL - 8 Praventing 
the binding of il-8 to the il-8 ligand-interacting 
site (receptor) on neutrophils. 

(2) i MWWIff initv Pm-<f>< M ft nt1 frr , 1 1 

Antl-Pep-i Pmvrlon^i Ani- <h7l1rrr 

The ability of anti-iL-a and immunoaff inity 

r H?!, antib ° dy C ° BPO8iti0 - P-P-ed in Example 3 £ 
to inhibit IL-8 binding to neutrophils bearing £V 
receptors was also determined. For the inhibition 
«s»ays, neutrophils were isolated as described in 

JELTY" , Th " inhibitio * »«»y» were performed by 
first admixing separate aliquots of neutrophils a^a 

£Z£T V X CellS/Bl Vith 50 <>f Fab 

fragments of anti-Pep-i and anti-Pep- 3 iBmunoaf f ^ 

Pat rl": 1 ^ 1 " ^ ^ibody-cell admixtures 

Fab fragments were prepared as described in (1, above. 

tested in £ * ™* ^ 

tested in this assay. The resultant admixtures were 
maintained f or £iv . Binute8 at 3? . c prier ^ 

of approximately ten „l of '»i- IL - 8 at 40/0Q0 

prepared as described in Example 5A. The il-8- 

containing admixtures were then maintained for 30 

ainutes at 37-c to allow the ll- 8 to bind to il-8 

receptors on neutrophils if the receptor-binding site 

of IL-8 was not blocked by the antibodies tested 

of sml ^ Centrifu * ed a mixture 

of silicon oils for 15 minutes as described in Example 
5A The radioactivity i„ the resultant supernatant 
and the pellet was then measure by gamma detection. 

The specific cell-associated binding of il-8 to 
neutrophils was calculated as described in Example 5A 
vith the exception that a 200-fold molar excess of 
unlabelled il-8 was used to calculate non-specific 
binding. Percent inhibition was then determined by 
the calculating the difference between the specific 
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cell-as, ated binding in the presence compared with 
.in the absence of admixed antibody. 

FiourTT r !" Ult " ^ ^ ±nhibltion — *■ ■» shown in 
Figure 3 where both anti-lL-B and anti-Pep-i 

antibodies completely inhibited the binding of 

iodinated XL-, to IL-8 receptors on neutrophils. The 

inM^r WtlMy nearlY 100% No 
inhibition was seen with the control antibody, n- 29 

The results indicated that the immunoaf f inity purified 
polyclonal antibodies. P.p-x ^ Pep _ 3 , dlr J£ 

j:^ 8 "J" aDin ° -equence and the 

3 20 amino acid residue sequence, respectively, of 

In'lJTt^ * ffeCtiVe at bind ^ to the active site 
on IL-8 thereby preventing the binding of il-8 to the 
IL-8 receptors on neutrophils. 

(3) Anti-PPP-1 Honorl n» fl } m 1 ^ 1 - 7 
Purified anti-Pep-i monoclonal antibodies 
prepared in Example 4 are also evaluated as 
competitive inhibitors of "z-iw binding to the 
receptor-interacting site on neutrophils in assays 
performed as described for polyclonal antibodies. 

6 ' Inh i bition of Neutrophil Arti^n^ rm TT n 
, Re l ate pynthftlg PffivppnHrt« im-ii^im 

A Ant i -ppn-i Poivcion^ n nti^ rtlm 

>»m»i ■> Antl " Pap " 1 P 01 ^^"*! antibodies prepared in 
Example 3 were evaluated for their ability to inhibit 
neutrophil activation measured by calcium mobilisation 

ZZZIT** *" E3 " mPle 2 - A ' (2) - Pep ^' P"Pared in 
Example i., was admixed with anti-Pep-i polyclonal 
anybodies to form a peptide immunoreaction admixture 
as described in Example 5A. An aliquot of isolated 
IL-8 receptor-expressing neutrophils prepared in 
Example 1 was admixed with the Pep-i/anti-Pep-i 
admixture and was maintained as performed in Example 
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2A(2). The admixture was subjected to fluorometry for 
measurement f calcium mobilization as performed^ 
Example 2A(2). 

Anti-Pep-! polyclonal antibodies inhibited the 

SELtL T results lndicatc that 

antibodies directs against the 30-67 eunino acid 
residue segu-nce of H.-8, Pep-i, are . rtectlv . at 
binding to the active site on IL-8 thereby preventina 
the binding o, 1L - 8 to the j» receptoHn™^ 
site on neutrophil, and preventing the consequent 
neutrophil activation measured by calcium 
mobilization. 

15 B * Anti-Pnn-i M ""- 1 -il toit lU nn hm 

Purified anti-Pep-i monoclonal antibodies 
prepared in Bxample 4 are also evaluated f or Tell 

mobl^ t: lnhlbit naUtr ° Phil aCtiVati ° n in 
Mobilization assays. The assays are performed as 

described for polyclonal antibodies in A above 

Although the present invention has now been 

described in terms of certain preferred embedments 

and exemplified with respect thereto, one skilled in 

the art will readily appreciate that various 

modifications, changes, omissions and substitutions 

»ay be made without departing from the spirit thereof 

Z iLitTT ther8f0re ' ^ Pre5ent ^tion 
be lifted solely by the scope of the following 

claims. * 
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What is claimed is: 

i- t ^ A P ? lyPeptlde » nal °9 <* the IL8 receptor- 
interacting site, having an amino acid residue 
sequence corresponding to the formula: 

Val-Val-Glu-Lys-Phe-Leu-Lys . 

2. An antibody that imaunoreacts with the 
receptor-interacts, sit. of TLB and a polypeptide 
analog having an amino acid residue sequLcI 
corresponding to the formula: 

^s-L.u-Asp-Pro-Ly 8 -ciu-Asn-Trp-Val-cin-Arg- 
Val-Val-Glu-Lys-Phe-Leu-Lys. 

3. A monoclonal antibody that immunoreacts with 
the receptor-interacting site of i L8 and a polypeptide^ 
analog having an amino acid residue seguenc! 
corresponding to the formula: 

Cys-Leu-Asp-Pro-Lys-Glu-Asn-Trp-Val-Gln-Arg- 
Val-Val-Glu-Lys-Phe-I.eu-l.ys . 
4 A method for detecting the presence of il-8 
in a body fluid, comprising the steps of: 

(a) admixing an aliquot of body fluid with 
an antibody composition that immunoreacts witTa 

Z^Z B terDinal ° f IL ~ 8 haVi "' an -l»o acid 

residue sequence corresponding to the formula- 

Cy-Lea-Asp-Pro-Lys-Glu-Asn-Trp-Val-Gln-Arg- 
Val-Val-Glu-Lys-Phe-Leu-Lys . 

(b) maintaining said immunoreaction 

admixture under biological assay conditions for a time 

period sufficient to form an immunoreaction 1L J 
30 and ■"■"unoreaction product; 

(c) detecting the presence of said 
immunoreaction product, and thereby the presence of 
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for the »~ dia9n0StiC 8y8tea in Ut form for assaying 
for the presence of the receptor-interactive site of 
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IL-8 f comprising a package containing, in an amount 
sufficient to perform at least one assay: 

(a) an antibody comprising an antibody 
molecule that iramunoreacts with a carboxy terminal 

5 segment of IL-8 having an amino acid residue sequence 
corresponding to the formula: 

Cya-Leu-Asp-Pro-Lys-Glu-Asn-Trp-ValHSln-Arg- 
Val-Val-Glu-Lys-Phe-Leu-Lys . 

(b) a label for indicating the presence of 
10 the antibody molecules in the immunoreaction product 

formed. 

6. A therapeutic composition suitable for 
preventing inflammation, comprising an antibody that 
immunoreacts with (a) the receptor-interacting site of 

15 ils, and (b) a polypeptide analog having an amino acid 
residue sequence corresponding to the formula: 

Cys-Leu-Asp-Pro-Lys-Glu-Asn-Trp-Val-Cln-Arg- 
Val-Val-Glu-Lys-Phe-Leu-Lys , 
or biological equivalents thereof in a 
20 pharmaceutically acceptable excipient. 

7. a method for preventing an inflammatory 
response in a patient, comprising administering to 
said patient a composition containing a therapeutic 
effective amount of an antibody that immunoreacts with 

25 (a) the receptor-interacting site of IL8, and (b) a 

polypeptide analog having an amino acid residue 
sequence corresponding to the formula: 

Cys-Leu-Asp-Pro-Lys-Glu-Asn-Trp-Val-Gln-Arg- 
Val-Val-Glu-Lys-Phe-Leu-Lys , 
30 or biological equivalents thereof in a 
pharmaceutically acceptable excipient. 

8. A polypeptide having an amino acid residue 
sequence corresponding to the formula: 

Lys-Glu-Leu-Arg-Cys-Gln-Cys-Ile-Lys-Thr-Tyr- 
3 5 Ser-Lys-Pro-Phe-His-Pro-His . 
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9. 



An antibody that iamunoreacts with IL-a and 
a polypeptide having an amino acid residue sequence 
corresponding to the formula: 

Lys-Glu-Leu-Arg-Cy.-Gln-Cys-Il-Ly 6 -Thr-Tyr- 
Ser-Ly s-Pro-Phe-His-Pro-His . 

n. 8 ^ * BOnOCl0nal ""body that iamunoreacts w.th 
IL-8 and a polypeptide having an amino acid residue 
sequence corresponding to the formula: 

Ly-Clu-Leu-Arg-cys-Gln-Cys-iie-Lys-Thr-Tyr- 
- *r-Lys-Pro-Phe-Hia-Pro-Hi B . 

< n Hi * *" th0d f ° r detactln S **• Presence of il- 8 
in a body fl uid aaaplttf COBprlsing ^ ^ ^ 

(a) admixing an aliquot of body fluid with 
an antibody that iamunoreacts with an amiL terminal 
..g»ert of il-8 having an amino acid residue sequence 
corresponding to the formula: equence 

Lys-Glu-Leu-Arg-Cys-Gln-Cys-lle-Lys-Thr-Tyr- 
Ser-Lys-Pro-Phe-His-Pro-His . 
to form an iamunoreaction admixture; 

(b) maintaining said immunoreaction 
admixture under biological assay conditions for a time 
perxod sufficient to form an immunoreaction product; 

(c) detecting the presence of said 
immunoreaction product, and thereby the presence of 



IL-8. 

12 



for ,h dia ^ oatic «mem in kit form for assaying 

*or tfce pr ence of IL . 8 a Bamplef / 

Package containing, i n an Bufficient fo / 

least one assay: 

(a) an antibody comprising an antibody 
molecule that imaunoreacts with an amino terminal 
segment of IL-8 having an amino acid residue sequence 
corresponding to the formula: 



WO 92/04372 



PO7US91/06619 



52 



Lys-Glu-Leu-Arg-Cys-Gln-Cys-rie-Lya^j.,^. 
Ser-Lys-Pro-Phe-His-Pro-Hia . 

«, „KJ b) 6 l8bel indiCating the Presence of 
the antibody molecules in the immunoreaction product 
5 formed . 

13. A therapeutic composition suitable for 
preventing inflammation, comprising an antibody that 
immunoreact. with (a) il- 8 , and (b, a polypeptide 

io z^T 0 acld rMiaue — — ~ 

Lys-Glu-Leu-Arg-Cys-Gin-Cys-ile-Lys-Thr-Tyr- 
Ser-Lys-Pro-Phe-His-Pro-His . 
or biological equivalents thereof in a 
pharmaceutical^ acceptable excipient. 
15 14. A method for preventing an inflammatory 

response in a patient, comprising administering to 
said patient a composition containing a 
therapeutically effective amount of an antibody that 
immunoreacts with (a) il-8, and (b) a polypeptide 
havxng an amino acid residue sequence corresponding to 
the formula: 

Lys-Glu-Leu-Arg-Cys-Gln-Cys-lle-Lys-Thr-Tyr- 
Ser-Lys-Pro-Phe-His-Pro-His . 
or biological equivalents thereof in a 
25 pharmaceutical^ acceptable excipient. 
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